Molecular Mechanism of Telomere Length Dynamics and Its Prognostic Value in Pediatric Cancers.
We aimed to systematically evaluate telomere dynamics across a spectrum of pediatric cancers, search for underlying molecular mechanisms, and assess potential prognostic value. The fraction of telomeric reads was determined from whole-genome sequencing data for paired tumor/normal samples from 653 patients with 23 cancer types from the Pediatric Cancer Genome Project (PCGP). Telomere dynamics were characterized as the ratio of telomere fractions between tumor and normal samples. Somatic mutations were gathered, RNA sequencing data for 330 patients were analyzed for gene expression, and Cox regression was used to assess the telomere dynamics on patient survival. Telomere lengthening was observed in 28.7% of solid tumors, 10.5% of brain tumors, and 4.3% of hematological cancers. Among 81 samples with telomere lengthening, 26 had somatic mutations in ATRX, corroborated by a low level of ATRX expression in the subset of tumors with RNA sequencing. TERT amplification and/or activation was observed in 10 tumors with telomere lengthening, including 2 leukemias of the E2A-PBX1 subtype. Among hematological cancers, pathway analysis for genes with expressions most negatively correlated with telomere fractions suggest implication of a gene ontology process of antigen presentation by MHC class II. A higher ratio of telomere fractions was statistically significantly associated with poorer survival for patients with brain tumors (hazard ratio = 2.18, 95% confidence interval = 1.37 to 3.46). Because telomerase inhibitors are currently being explored as potential agents to treat pediatric cancer, these data are valuable as they identify a subpopulation of patients with reactivation of telomerase who are most likely to benefit from this novel therapeutic option.